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Korean patent application No. 1997-048707 
Korean publication No. 1998-024960 
Title: LIQUID CRYSTAL DISPLAY DEVICE 

Abstract 

The present invention relates to a liquid crystal display device using a 
rear light illumination unit (backlight). To provide a liquid crystal 
display device where recognition of dots and non-uniformity in 
brightness are prevented and moire does not occur, dot patterns are 
formed on a light guide plate or a reflective surface of an optic means of 
the rear light illumination unit. The dot patterns has a convex shape 
that reflects, scatters, refracts, diffracts, absorbs, transmits, polarizes or 
deflects light. The dot patterns may change optic property or optically 
activate. The dot patterns are randomly arranged using a random 
number to satisfy a predetermined condition for a radius vector 
distribution function. 

Accordingly, moire is not generated even when the dot patterns overlap a 
color filter of a periodic pattern and recognition of dots is prevented 
without overlap and proximity between due to overlap preventing 
treatment between dots. 
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.3tf/£AIS* E3, 

-E';2S:«ai2| f?^S SMSHgflh ^EiSHgfi $a;^£fi 0^?S£» SAI*!; ES, 

-E.3S B MKOii^^ ^^SAIS^l^ flll^AIDllQllAiSi gg^XliidlM ^Wi S!g EJtfll&tf.'E'XI 

E4= &^S01I sifch ^§S;Aj.g^|°J Xll 1 ^ Al oil Dfl Ai ^ ^^S-Xi^ El M SMiietf EAItl" 

S3;' * ■ * ' - ' ' 

e 5^ ;s^(hi smds-* gam 

■E£.S> ' ' " " 

-E 6S S^HSOf ^SiAl 2J: 'TcIH^ AI MIMAIS] £^£31 5#*K : -S&S ^ 21- til 
^(HIAIBJ £E2j S^eSfe^;g(Rj» SSSRl SltK E3, 

E 8S S^BI SjZF ^g ^Sii.Ei^iAioi =3££*^ g (R)Oj Otii EA&- £3 ^ 

E Sa^fflW^gtRjWW SMmeSl aS^°J tfiOil m-ft Cm EAItJ- E 

3 r 

£ ' lbi^S3tfStf4="6(R)0il "5!Sf ^St SV; S2'H £SaK?l'^fe E3, 
E 'US; e3M£t^GCR)0il -Hi* B : aa G|; 62M ; ^SaK?l ^ E3,. 
E I2£*. E.M2i:r;j83S,oS' v flSp}7l mi E3, 

E' 1 4fe- E^ej ti^oc \m^k\?m°i 3°si : ;sa*5»^e (r ii \a .3* £1 siti e 3; 

E -ISfeSiH EEQilplEf ^1^7:1^ 1;^p2h a^ S AI^ E3,. 

E 16g fr- B^Oil Sit} °4 Si A| §» 2J j|| m Al 01ICHI Ai£J EMH@°J t*&sfe|2| /-I^SWIB EAIt^ 

£3, 

E 17S £ i^Oll °J^^ EM^3MA|2] ,^1- EAIS!" «3£> 

E 18S E 14011 A1 ra^WS-^CHMAl EAjtj- II 3E, 

E l9S"S'*l.a 37OT9?J ^AhS^S^EI -EM'sj' : StI^- sICH^a 5 SUM tlilBJ g<3# 

:£t££6(R)?J (SIMSAI^ 3EH^% 

E 20S ?W« ^A«@HJ ^Xra^g«Ei2|i.EESj £|W£ffi°J 2*l°i /'SSi2»- 10 ^ *i ttl°|' 5 
3«S«i£6(R)2| OJI^l EAI^J- '5EH=-£T 

E 2IS. .3=13 ^A»g2J " ■■3'ns.o-g«E12|. £MH| vg$|2| sHEZiS *'2G.m niS: [IH°J 'S 

3££*^G(R)2J OIIS.EAItJ- HEH^E> ^ 

E 22£ :^XhIH^ ^A^S:^E12J EM2J 4l*l£ffi°J »*|.2|. sICHSm 30m mSvai [Itf°l ^ 

S^E^6(R)°J Wlf -EAI^ ^aj^E; 

E. 23^ , : 3ArtHi!Bj /^jS-oi'i^EiSi -SMSJ ' 0H2j :S 

:SM5^6CR)Bi Oll.g EAIlh HEH^E, 

E 24S S*l«.-3?;SHI'.S2|.'^ : SiaSSiSE12| £M2, ^|x|2ffi?J 5|EH^# 8Dh |»I n-2|:-« 

; 3«5S-^Q(R).2i M'a EAISJ- ZiElHEE, *' ' 

e 2fe'3*i^ ^shs^ ^7ja;ssijia2i-.SM-si" ^ixi5i-fi^ ffl«si maim m^ mn e^ ^ 

.^^A|x{Eie sra ^f Di2|;S3;«^^(R:)a;.(S»" EAItJ" 3EH^E, 

E 26^ .3jS|iS ^AflHS°i .g'Xta'SS^asi. £M2|..*|*j^S2J S?I°J SJXZtS 100 M mS $m £»-S 
.-aUWSEIH W?\ ■■.S3'B2H 1 ^B(R)iS| OHM EA|*h OS15E/ 

£ i; ^S 5i ;e;;&«M^ HH3^§S^|H[ EAltt'ES^ 

E 28S g ^ Oil aAl 0^1^* ^ii 1 ^ Al QlJOfi) UH 3^S S*| °J ^fil EAIth E3 > 

E 2te SiAI^«^ HH 3ii Oil AI2] . #EH ^^1 ^13 EMH,@*>EA|^ ESv. 
E 30S : B s^! Oil ^jg JEAI S-x|2|. ?c|| 1^ Al WIPirAI?! Ep2| « ; SS| . ^fltft EAI*]- E3, v 
E 31S g ^011 

E;32fe e/a^%''a&'-^s»^s^^ ^mwi^ vE^^ 4* .eai^F .E3, 

E;33S;§eH°1 AI&x|°| ;HH33ES Sxl ^1 MM EAIt^ 33E, 

42-2 


1 998-024960 


E 34£ .-^Si'"AIS*|21. EAlSl SEE. 

*E3°J ^011 CHtS ag* : 
-r:»SI2:ESS 

7:2f ^8:6(R)2J 112] .EH 
9:G(R)2J 122J.iLiai0:SA^ 
H?:fi»(fE& !&IIOI^)12jE^S Sig; 
13:EIIhiri4;aA^. 

iu^M^^^ AB Oil HAI& ^' 22 :5EM AKE5 ^iHj" 
: 23:;eH-e24:: 0 -qgi, 

2Z: S£T££8 : A! OP^SCH A| M 
29:Slf:B30:@.^e 
3r;AIQR[ m\ME 


&&QT ^Mr i?i££W J? "SOW 
HER, -i£i : iBSiSEi2| ^2^K *S.3:a..a*«i]|EP: ■El^./ftOPfefcf 2| ! gOI HEI aSHE-SP. 




71 2^2j: 2ire(6>, ; ;(7)0| HHXIEIO) ^GJ-. 

0\Q ?\mt ttm -goi, S;ffl?l: ^S-»IWA1S i iS i aW|.«: SAISRS:& HSff^■/.ML^»■ : »4!:a* , QII■■■ 1 H■'■ 
If^Sfll Oil . SI W ,i!iSSI H ; Zl , * '^ft'S* °4§^Q1I £ Af£l:£ ^S'SS- a 01 Sift' 3 

^■Qt*»ssha. ,se §21 ...gnat m& m^$m:MmiFZ}&: s/'^msL^.mm w&8\£~ : k? 
3-3', .-siars^v ^ih; . "£es B^mm^w\^^^/sM^- t -b^ssm »sii ¥01^^ 

§_¥*(IB THJttK&i' 0[3tSS' >£BS(2-)Lh aS| ^3 e^WI matt B^XM 0| '£» 



_ ShAK 
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\ ' 

aiej-., sE.it 3'*isio. s vmaEiHs ess°i &3 e^,^swi «H*ia= es^m 

8»*IiaiEf2|; RGB0HM^!:£L|- Tnq.#*WIIIgjB- £§4 \IISOI" ; Ztfi*10f H. ^Sb ES^l^ satfQ' 

■fe S^OK-aStO-/" 

S&i^ESM HH*IS13 H2RHSI &n#\£':2l*IEh EMUECHI: S3S0I W^Sffi, II 

■aa; wsessi assoiu. EsaaQi..:araaM : «ecit& :..§h?k "asct; ; :0l.2*^tfOT^a|■v*ltt^J^t^s*■■■ 
A»tft£ ,»aoi ?sick: nau ^ss' ^s^is-, ¥ss£7rsrara2 E ir wsa»oi t^hai eai^ 

£ »ssy.s^s ; ww'-sa*'*iii£*ioi-.EMfi-soiu *iE«2aoi..sui.-Ett -esbii^i- wasro 

*j g£ A|S*| § ^| Gfc " ' • ^ " " " 

&>\ wi s*bs*:s .e»bss e= -era e^ as-sei #3 E'&.srawi' mfi&'w 

; ^a2| .;».« «W E^,<^ E^ ^1 E^ 111: E:fe '< 8^- E~ ' '«2lvEE=;.-B& E£ /ES*I 91-71 «. 

ohai ss» e^ «^saoii smm #Offci; .'^WtK 

±S*.(qiSh EMEF fflC^SJ" HHx|7h ligtK ^A\9\H ^ HH«"»SS Afcg 

BBg 2|. s tffl 01!] 

*§[tl,: 

em^-^eioi^m ^ tfi'M «swM Bk 

2KITPI EMM . HHilfeStCK EM^Sa# >4rnin* : y. § ^ £M\ 01 S^S^LHOil 
/■S'nS^;BaS : Hgi ; HH«;MAj ^§«*l^ ^6(R)0L R/ROOI ;3-6°i 3#IOil SjdfAl 0Si : /S20;4, WS^ffflf 
^ OSl/S20;O2O| \EJE W- EMM BH*IS2**l-K Oi; tlL, : ^7| : iS.B« : 2|- 3*1^ 0| ^SS«LHOir>S| : D|E / 
Hp^§pfe 50p 01^ * ' • - . 

g(R):EM^ HHxIQilAi ^#3fl**-, 

6(R) :S3M5t^9(R):2J. ?fSE3B' ^SWS; S^73£B» ..Atgfij Al eA^BA) 20)Xi= t!^ 
SI :R/RD0| 3-63 gSUHOilA) |6(R){6(R)SJ R/R0$M .^^3HA1 "aOI'Xfe-'a 

:S2:R/R00l 346°] g$|LHQflA1 6(R)°l i^STg R/RO^M ^^HA| kGHAIfe ^Olth 
GW7IA). .SS*SA^(R)M EH?IIA{-^S*ffiK, 

E.6a=.ES'Sa : 3% r«4m^;gk^.S^3M W&.afi EAlfe ESHSAI, '17H21 aS(*B8)'0l S» 
^S-^OlLh :0|= till; ..491 --S-BilSSI :0| .g^LHDil ^OlE 20^H, H^3oK>il~ 507H OI^BJ E^j- 

■ssBa.EH .s^ip sol H^eHiF, 

Pi Sid. BteEAk ■ *3«3EB^9(R)S .^;E^CK ^IIAI^ 21012, ^ EMDfClE 3 EMQilAI MOh 
EM?rOfS?^tM M5t£|Oi: Si SSI M LHE^tf 2J0ICK " ^ 

E 7^ °J2j2J EM PQilAI B QM' EMEJ M54 h EH* EAI^ ^MAh £§ : P1^£ e}D1 5|01E 

.i3Hs."-sasi=. s^g #§£!Ch ;oi a?ssi -.hs-gi ;^i£j,^- EM2i ,S'»w»iFns| : ^ei; Roia w 

71 Alp R-rl,; r2\ Q r4> r5j r6(E.^. r1r2r3r4r5r6)£J ^^.L|€fLH2 SiCK/ 

BI3.IAI,. ;R2| ^^^OilXl°j LhE EM2J 7H^>1 ,N(R)M ^13; S§fe5^9(R)S ^ 1 3 -""S 


OI7|Ai, *N(R)Vie R2J £J^4H)j|A|?J Qft lEM^ 7H^N(R)* 01 ?Wg<R:t EM^I^vaWSJ 7]E|.)^ 
M .S^fl^^^pigy C^, p3 M5^«R)^ TfEIRM tTHM |IQK ' ' 

□EHA1, ;6j|M 13 ^01 EM PDil CH^H «ISR=r6il>A|tf CH^2:M H tt|j°J EM PEj 

afl^S(B)W ?»ia'o E 7(HI SIW - - 

R-rlB::ffl, N(r1)-4, R-r2B IU!^ N(r2 : )=4 

R=r3^ Ull , NU3)=4^R-r4^ [IJi, N(r4)=8 
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R-r5§ 0L N(r5)r4, R*r6B':ilL -N(r6)=4 

pin, §2^°!. ^na?fss hhaieis set ms\ aoi ^ ri=i .ooss *ts,> 

r2-1.4U r3^,00, r4=2.45 
r5=2.82, r6=O;G0. 

■piii, ma-Ai 

N(M)/r1=4.00, N(r2 ; )/r2=2:84 
N ( r3)/ r3=2 . GO, N( r )/ r4=3 ; 26 
N(r5)/r5=1.42, N(r6)/r6-1 .33 

OIQ; pl^B-efg R01I CHoHAi Lj-EH-H 3 , S3«!3E»4£.(R)S E 8a£h gOI SQ. 

3EIIL E TQil EAI^ Uj-21- ITOI , E1L9I- UHBQOI 3^tHfe a 6a(HlA|2j g^g^LH 

(HIA12J. as £E of £M2J #3E7> «8»t°3 HE a^EHI S3fi3**£g(R)0f 

BW\Q. CftELW, -QI-S'SS S#2| g3££*^g(R)£ E 8aCHI EA|*j- HKh flO| SCh 

ath oi :§saas«g(R)i ¥ tieirsj" -hws Lfeoii .assBjOTEh new a-?ii 

SS«.SgLH2J- S§ EM-M CHoHAI S3.tt3Eatt*iCfO» ^Q\Xm,, Ul -Ifl|.2|..71E|R2| .-Hflfe -0| § 
BttiS^WlAI, StOIUS «EF. if E-6WHI 21GHAI2I S°|2J g^33(HIA12J M^Dil SA= SMP 
SI S3«5«l?£«R)j|. 3£,,;0I ■SERB::Sia?2S,.*| : S. "S^BLHOIAI OI -g3M3*tt='g(R)* 

= *ra ,;oi 

EB2j UHk;Oil mi&§ 3'£'0|'£ ZfcMi; £ : MOI.*l ;& Cfe EH2| HH-as^lr 0=H3, -2f E 

MdlO: CtS EM^F SJHSfe '^iEIROI C^Tii HH: ^^i EMOil CHS S3ti^SF^fB)& OSH 
SQ. [[FEW, 01 3^2TS3S^^0O3-A1£""Oir« ME E:8b0|| EAIti": HKhirOI i?=|Si2! EMHH 

e fe Stt&aWotsi &£'£M% : 'sag^&wm a&ffiietn .Wi-stt 

tui ^m\^ m^^^mm emu- zl^m , e a^i- ■■^mmsL^. hhshoi>-si=*'3^b, 
Ete 3*f-si"a E-MHH^oir ■afifioi'^i^.'a^B,.. a 9 C = :s^a#;'Di-'sxBm--axi& a 

H«0| B7II ' WffiLOl SA£ 3^M; a 9d£ EMUHIOI Oh?;^^^:^^*"^:^!© EM 

7i ^^2ig HH'«aoi;..a= 3^trtr= e a a ■■bmiai : #2£f:^3#iS^g(R)£i fiiOKissas 
*^g(r)oi o^;»g^sie! esa.UEitH'S.aMS? ^«Baoi/^ami''"'[neN:;a^sis!- sss am, 

oi2K aoi, sa.aatf^gtRj.-iiEFAi s3»5ti^6(R)£ emhhi°i aa'«-2i s'aff uekhs aiss 
ach 

□1^°J ^«|6| OHoUAl^ J. M. Ziman^ wasj eE|*|j 'Sffi! (Ji*) ) ~C££f5?y ^ffl.) pp. ,58-CHI 
7iaH.O|- SACK 

□El -2, ^71 «g[l-.]S Ol^-Sh m\ WAlni«||73& ;g-g«5Sk*e(R)0l R/R0(R0g-;«-7l : 2l--aO|.SB«S 
^LHSI E'M*S S*HXI= ■ S*GO-)OI t^SAI 'UEW KB; R/R0OI 3^6°] ; H*ILH'M SAOlAi 0S1/S20V4, 
dFH5|*ffll= 0SI/S20.02OI EIE* S^S^LHtHI A|S!J £EHHa»\«S*l= 30IQK 

0I7IA1, SV^ R/ROGI 3 r 6°j «?|LH0IIA1 |6(R)-{Q(R)°J Sa^h-IS- R/ROPS^atBA| SOITaS SfOIAI^, 
OiaS S-3SS»^6(R)G| E 10aWI EA|$t Bf2F ^ 2^S-*ta, R/HDOj 3-6°| B'«MA12| 

eEPfeva-fl-s-s .ai^a'Cft, * -s L&yj) -^ms sist* -aoich . a, s2^ r/rooi 3-6°i bwlhmai 

6(R)°J Baa*'IVRO£S'-.a|«*IA|-aGHX|^ SOWe, :0I2S . . : S3'ti!SW4sG(R.)G| e ioot eais hi- 
9.[ f§ 2^.5f3, R/ROOI 3^6Bi B?l(HlA|2| ^*2S-.LHa^ ^i!2S ffig^t^- UEK!!-) ^ 

a^ -sjttt)- aoith toei-ai, .si/s2& 6(R)°i aaadi ae> 6(R)Hi HSsg-ui'M.iaEitftb-aesA^ 
e gsi asmai a-si^ Hta- BOhsi/s23f stft sM-uHfiofl Mm ; asaor ; S 3# L|EHH?ii qch 
aa«pra>ii "B*« svs2b ; QH'. aatftK 

S£n, R/R02J BWS«k-0|'2» U° HTil .*ra-;5ll^AlfflG|. ^OiAIH^E r'Wffli ^BCT HS, a U 
^ ZfH m& OIIM S3 fr^^AI°K R/ROOI ^ S^IOjlAi^ EM°I g^^A|7:|E|2| St^l LIEI-UES 
HhB^o^L ^Q. 01 tfflpail, R/R0# -3-62| ^?|M 0§El;Qh " ' 

a, si/s2# ';*m i-tfra., eehh^wi. assoi htii .^eitii ei ji, ssu 4^2j iik^ 4^1 bi g 

?IOilAi Haa'S DH ^ -SS^SS.feA SASAO, 
^S[2]:: 

blF&^Mi^ ^1 mSlljOil SAOlAi Qhioil ^°Jt|~ Ql, I322| 61/G2d,95, H^feiTII^ 

G1/620 05OI EiaM aMg UHxIS^tl-Ch. 

0I9IAIV 

6[:EM2J a«j2| . 'Ba^SH^'^^fl' SHI -^3 rV 0im2J R°| ^^iLHCHI A12| ^3 ^t,^G(R)°| B5 
■B2;R5xR02| -B^-LHMAISI S3WS»^a(R)2|-«3aQiqf. 
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E 1Ta?;Gia-aS -6i; Q2S : -€2S5«4yS(R)0ll' SMAI EAI# 20111, r=R0/4M Sm^JCF; 01 61/62^ 

EMzra.-:sa : oiu &a as« uEim:= assxt; aoi sts ^ -saoiLF.3.a. §e;?f ^aa. ~i 
.2j;g 3MLF .GMB22|: sa^i^aoi -assis aotisMsaa '-sasjss '-»X|# 

MS [3]: 

S32M P> ^ttSSSI* EMsE3K 3 §^§S^°J 8.3£Mtt52l ±20X01 LHOIEm EMM 

MSIA]-: 

ap Ug^f}!^,^! [I],. (2], [310fl -5101*1: ,EM2j H^iail SM_ 60S; 0|#2L EMOIF SJCH A! EM2J 
•»3-2l>«S:*fc- 3^°] v ^2| V2|^GI 0:001mm Oi^; .0.15mm idluH; HF&3SW# : *0;tiliMii 0r#> D;05rnrh :G|^h 
:0IEW Eli 01^ 

#2FS9 [i]-[4]^ e;12&chi:;ea!^i: ua^aoL. em°i gg§#(EM*fS3M .-.seus'-SorAi 
2j em°i s^)or ;^oilk sss -e; i3chi eai*j- s^joii mm mnm&t n-fitHi zm '^satisi 
aioi-^si s^oi \«fl.5ss#; waabra-i'joiattB iw'th e i2fior eai& HHKBtifc 

■sor .ch»i .'-BttBSigi. 301^1- a-;'2.soife«s:[.i;jH' "'^isi*i-DaHi.;fla»& ^gi #eh 

711 EIGH 2ife E^> t 3AF^01l IHoH 1g2j 10I7F BStt'S AKKiaM -7CTbS «EH.S ^OfcKZh t E 
1;2£-SM«;«S|.:-7E|-3ES £9»f£ 3101 01 g . fflS-g- OI310II ffiSEfS ' OFLIQh 0I2KIT0I g* H £>»* f 2|- 

Irs M iH«,*sB«iej..-aoi5i- QsiL-a-aM raw stuwiiei ijoi^ zt em^ emej s^oii mtr ¥ 
# e^ "aaAi:3i;e b^oi aaes em°i. ^ 3» a^Ai^is aoi sfeefoi thi^m s 

MLF":UFH ; S|SJ2II= #7J "&}MM E : 14CHI EAIt^BEK tfOI RLy°J g^lOil .SiOfAl tfaSSS,- 

6(R)-0OIH G(R)(HI 201^. JE|H7F;*^HSK0 , . 01 Bfe . ^01 E JsFUi7^LxR£y°l ; g ?|Oil ^jfe; £E/OIM 
S "5jGHE.^M7K RLx£i 'ffiflOir £Mt FE# -E MM Hlf'SS StJ-EF; E < F42J ^ , ' LxRLy2|; g£| Oil G(R)SJ 

pj7|Af, 

Lx.:E12bDil EAj# ^Oil CHoHAI StSS^HJ EMSJ ^ ; 
Ly:E 12b(H( EAI^-l^Olj; CH^ ^S-BijSfc Egoj ^OiCK, 
ff[6]: 

SCF ^71 .. [ij, U], [5]0ii SiGHAi EM2| 35iM 80t 'G|g£|* EM-i?F 

0.05mmLxl ,0mrf»,, :0 .03mmLyO ,09rnmQi EIEM EMM UHxI^^Q. B^§WI^ .0. 1mmLxO;3mro, 

0;03mmLi«.09fnmOIE^ EMS HHxtaStfa. 01 [U, ^#tt OI^CHI BJ^H LxLy, UFg^MI^ LxLyx2M 

' ' ■ ^ * • 

&Ll Um*\t\n= fe^l P1I;; : [1]-[3]CHI SiOiAl, EH^ : 20crriM ^^»-t=' ^SmAl^ftlSI^SaMI: EM2J 
SS^OI.E \mi EAI^' H^ 'irS;-^«Bri3'-"S»*:.S-S!" :32| ^M^OvdOOlmnfOI^, j0v09mrrf 

Oiee -5fe .5101 bF&3|ShCK ' 

§9 [8];: 

.aa.ahi,^§F>ii= '^i ^gmcHr sjofai ;rem^o| ^b IOilAi ^og-Q^^g^iss emm 

.^I,.*S§" EMS 51011 :^trB H2W7h SlU E# EMMS01U WEB'SttOI. SHg 

EMM; *«Sir 

OI9IAI. ;0|£F aS;SS2| HHxlM ^}L(^;^^MAi^ y^M; A^(S gSPL 

aci: 7gi^^M uHcfeisj ^Skaslsffl-sew.-.^fl ^a^oii Eeg,bH«em. a ^ 

,01 ^ AI-S^M^EIS] £M2] Slxl, CH ^!a^M t^M Ahg^ AI SlOlth: 01 AF^stS 2H 

S2# ^ji5HA1 EM^E°| ^ SiEh 

E, EM2| ,2HgHHx|,°j 5FSl§^^MAi H^M-:: A^?H Al 5ffiS' i ^ > E£ ..^goH=: IVS.WM 
EM2| 5f-52i S-aOILh 0i^& :SSM '-»n?PJ ?[^H"#a E^/0|^egOj; ^S^FIl, EM2J .^5 

M AH§?;^- ^E ^So}Qh ' pl^F; 0| ga^Alxl El^l :5^!|>CF. 

E, #71 EM°] aHBbH*l°l 5>51^^^^MA1 2^!M Mlfe ^(0I31M AblEF ^Qj* ^S^KH, 
01 £1*!- 1LH2J EMUHxIM. #71 ^SCHI HJoil ^§tH2, -0| EMdHSI^^M Ai^ ^SaSfe 510il ^IW 3 

ii^ .EMssM is^fe .^ afasi di-u 

: HEfii»flL* 'W ^S-ffia Oil 'Sa'tfJS:- 4 EME'SaWAI^BIEJ CH^M-H^^^EF; 
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■1»HZ SJ£ IWI AfgOl -SS-'a^WIS ES«aa'S' £S3£M ?«*}0|\#:7|2|.'B!B«B: 3*E»EE 
m UH^I^^^Q. EE. S?| .UB'B AjgoHAi B:S| Eli'Ef g&AI?l = SHE MPSOICh 

□SWi', .H ffl"S2|::- , S- AJrtl W-E9 Oil tGEh SStlCF. 

E IS EM#@0| fe^l : SSi''E!ia|AI3IE* 't?VB- 8S» g£^S-£AIS«2| tSAIOOB EAIt* E3 
01 Qh 

01 d^lWIMA|fe^y^^iEAI^I°J. HH3£2Sxl ESBM. StS ^aB. eMh^m ^?l 

S EmAl?IES .^g*^^ E tbOil EAlfejteh 1E1*!2£AI 

.SH'WIAfe: OIEI^J- HHa^ggfl. £'BS2S£E1'2| /ao|. B£iBE1!B*Bffl*K>« WIXISL E 1aS-0ia£KB 

■aiBEi.nifi- •BB-iBi'M .,s%i:#:3iSfgiMV oi ; 2#>#«*«or ^ usB*oi«vst£h zieuiv ' e .ic& 

0IE1*]- ?Hg^ EMIHeSf ■.-.BEfBEfflg* Smi5T EAI^^OW^ 
; jE)l3UH GHWjE 2^ HHB££§*I «1^L^ 

■B EA|# 21£M A1 ; - E :i£gm : 3 EMllBB"att$fl'AI EAI'Sf \30ICF." 01 .EMiliiSM E 

2a{HI. ;EAI*H, E Jcfifc DBraREISI .BaBaM'&a E 2c0j| EAlt> bUfiF SOI 3lB@2| 

017IAI, 2fs:--aH*: : EMngB astr-a-ah ^^SBm^-^^ rS^^ss^^^mm--..- 01 

WL OI SS^.?! "or :S;»SI:HlHl 5101 E ;20?H.r H^'SPfe' 5CPH PI#°J EM-Pf SiKiE*&Sh- 

s ea dHj-^ieHiK - - > < 

E£t SBSS3 : 2| S^M jmm~ 0|£}M^ 

LH CHI ; 2EtEi;S E;M2j 4=7F US ^Qi S3 M5«t^a(Ryg fll^KDI ;2S*.fEK-. "' EV ,S SSSSSI ^ 

4mm- r 0|#£M. 513 , E&B^J iHfiMSt t ^25 EM g E£ S» ^ tUti" ,3 ^ ; : SWti-/g9tB"'# 
^> SD|; ^IEB!S2| " MSOr'SeWKNI S-GK E, EMBE7|.Sfg S^MS 01 S^LHOll ^OiE' 2(PH, 
bJ^oWl^ Ol ^. EM2K StfHSjS 01 S.8«;fi. 'SotS □ .«t :U|&sj4- }0. 

3EIH UA1, Sa« : S?! E^Oil CH*H 3; «SS S^IHW SflWfe 2*IIEM£l &3-»S«f^9iR) 

B W&Bfli; H . ^151 £iSHAi sl^ .AK^SOil °JtH C^3AltKgatf5«.443lR)»'..a3 J 01 ^3 
.»3»*$6(R).0||. SiOiAi R/RO 3-62J *'H uHAi S1/S2SJ '0.4 .'D|#*fiS . E 2dHI EAIth -'UISJ- 
SOI, ^^i^LK ZlEtH, Of S1/S2°J ^OI .OM . 0|^°j; .g^CHl^ BahEj|°J WiiBOl 

m Emm mzm ::S^-.8K "7i-2i.^ffl*HS nasi ^i^ihM^cF^;oiaoii e.^H s i^s2ej 1 ; 0 ; 4 01 3 h 
a s^oii'fe-^iasBft oih. ; se :mtSot-3. Haraiei g-xiir ■ aatt.. e, :o.o2 : oim 

l>ll~ ^xl?>##^tS?ra ^;;3^(HIE E -fcOII EAIt^ '■S^BlOf S2B|lfe Wo^^'SSlEF-.' 

01 tin; &\ ^msm ^ biMdi 99% .014^ 501 on^sia-. ^i 

s= • afflsss3"2i uia.di w oi*hei 3^oiife 4^1 ^msm ?^ai sr^ ss^s^oii; Eaeii^;^ 
e, .fflassB^ sr^ : .aasHssia' uibqi "i-x 01^ ^sntt-ra; 3 a^s^oi .^g^M 

EICH MO|A|°/'HHXlA^;e(Hl [OEf Olg*^ SE 5^0h 

E,, .61/620.55°| S^., E i30i| EA|*K: HI-2K SOI ^SJ-SS, SMBE^h ^:MOIU# ^01 ^H5l 
11^ EM^OIU EMMgOl M%H. OI5KHI 61/620. 9BM t^aSv ■ E^SSej 84S# - ^Hl^ ^ 
^HHM .EM^g^AIQIi; Ell-^ EM°1 .3^1011 CEfEW^ 0151ft 0|g# ^ SiQ. 5 o|, 617620.05 
S ti- 3°0||E ;E 4011; EAIt> H^K.SOI EMgfi 0|U ;E MSg B| '"^i ^Afe K 4= 

e, EM2i «ag# i4imr-2ii' a;^a.^^-s : '«s!»ffl, a -aesisqi b«B-fegm^s -iswaB 

UUfHI «8!S^ ^B:32|-2| EMSE7K-1°) EM^E°|,.±2DX: 0I^ t:iS^^, EMWE2I 

^Oil, 2J*i- f|EM5^0l &SXtf: ,Q\3M CHoli, ;0| ,^# ±20X: O|§hM \t\= .SM' °]§H '-'flSB'Stt'Sil ir 

EM2J BD\m ^HA^,80X:O|^ :EM01l- .2iO1Ai EM°|. S^IK ■Safi' ' HSB. .S| : 3.(GI*k. -BXI 
EM2j . ^ig.OIEK ti-D)p| O/OOTrnm 01 0.15mm Ol^f; ti^Srai^ 0.01mm .OI^i'.VOiOBran 0|SfO|E# # 
QK . ?I 30| 0.2mm2J EM^' ^Sj-^M; ^ ^ ;'Si^lS]">^'0. 15mm. §E(HI A1^ ' ^^2:M' : ^OIo}?il WS! s^"^ S 
■Q. EM°I 01 0 ; 001mm fll^te! , 3 ^ E^EF- ^A^OIU SOI ■ #H»I BXI Sr^E 

M ±g^£M .aj-AI- ^1 S^AIl 4= 2iQ. ,EM2j ,^11k:37I& 0.01mm. 01^,. 0 : 05mm.0lu}-o] : 3| 
30IQK EM2J 3|30| 0 .05mm; 0l5|-°j 3 ^' EMM ^2:M ; ^oj§fe bj 0 | ^S!*|-0t- EMag2| WX[?h 

goiao. E, mmm^ bj\?\ emapi^ 1/2 oi^miEM, mm^ B?\m n&mn z\m 

EMBJ ' -?Sam 0.01mm. 0|&^M §fe 5101 E, EM°i 3?I7K 0.01mm Ol^^i EM2| 

Eh CH^ 20cmg ^SSAI^IEI 3^/^, QFia ..;gS| ^I^SJ 21^.,^!^ EM^M 

aieiEM "DISl-S 3!DI HUf^fCh CKhAi, EM2J S^IS 0.0001 mm'OI^M ^fe ^01 hlF^ 
*lO.. 

=E, EM2J -Ba«&HD| E=.42b(HI- &A|&..HKk,ai]I »SM,.-CH« ;8tiatFj2f-;»aOI|/EH.*l -^B4FSJ.B-GI 

?i QMH- ; a«a«sj- sor ;^oi b 3^011^ - e: uohi eai^ h^f-soi ; ^/Lysj ' ^?i (hi m Mm^z.^ 

6(R>00|S. LxRLy2J.^301| 6(R)2| J\\]2] El 3. 80 1 BMtm, RLxSJ g^|0U 6(R)2| ^|22|- EI3 97h 
EMM/ bHxIg^^.: 

tS^IAI, 
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Lx:E IZbOfl EAISJ 1^,011 CHoHAf StsyjtJ^ EMSj 

Ly:E |2b(HI £AI» "SSI Oil atiM .43tt«S| EM2| ^jplCh 


E,,LxRLy?j g?|Oil G(R)°| E\B?[ ZimH, ,RLx2| g$|(ffl G(R)^fll22| HIHI^ SH&E* £1 

M HHxI^S*^ j^lQil , E 5a£HI EAI^dfif- BQI ll"Sj01l/CH?lv 4=^^^j1|- StS^^OllAi 

^mt\ z^m ^- emhhxim Hich,. nei?} uiuom i_x disk, Ly oi#a a?, e 5whi 

EAi^-affiK'swi' EE£KEM2j saoi-ffiafl tug E&Ms-2i.ae!5:s,-ai:K- e, hih^i- siuoijq a 

;2J 21- RLx°] <3^, . E 5cCHI EAISJ" ' flfih BOI EM2K E -M 01 I 1 £01 ^AIH, EM§E?I 

wow *»er i-sM Sj;^aoi«« afsav 

Ey.EESJ H7|Dil ^fl Ate' 80% -01 ^J^J EM 2F O JOBmnllxl .Omm, 0.03ninLyO;09mm7|- UFEftWQ. Stt HUT 
3 o Ml 0 . 1mmL'*0v3mfc , , G3mrhLyGr09mmOIQK. - 013^ EE'S) '01 ;Dl£SKa££ EMSS 2\ ^gl'gg 

E, mS[ lFi3](}il ^0iAf2j;EE#| 3?|0il i^BAte CHS 20cmi £2fete °4§£AI**|2| S^Qjj 

EM2j ge^^oi e i2abii' .EAi#-idh^:##i;:i«oiU- s^s%# : ej spoils M^a^i' mdodimnL qi 

■SEH =BJBS'*t3HIS. .,321 *S[1]0il SJOiAi REM^3°J gSIMAi Ml^2^.G(R)=0£5' £| E^ £e S : 
'HKfl^SpIS 201 H^jS.fGK . jQI^P' £3:9: SfS.ol ^Alohp) Ep2J 2f %£PI?| £jttOp. 


MOil r B ^SQil AISI : EM3 ^SESI : §^SCHI'CH|fl AI ^^M^g^Lb 

2HSHHxl^l EMS SS*fe/lfH:£i^^ 71-3 ^OI ^Q. 

.3E1:LF,:>Q-#S| . EM7K ^S^E^ ^ EMBj /S'SOIliK »3S|:0| I&SoFOl : 0I2S £8«F=a AIZTOI .. 

'•flecfE - : ssk7I-; sjr. EMwm .*l*i<s:» aoHn ^aast«. str em°j (x;y) ^ S 6| 
ses&aa^ss/rp^ - 

LHSElOi'^SfS: . y^ltaars*. AFgsHAj: y^B ^AI3!IH Ol^Oil SJWAj ^OiS; 

ssi .ass, ^A^(xo,vo)0!Ei- mmn, p«m -^sa^oA sm wmim 2012 ^;(xr,y;r).M: af§ 
oHAi ^a^m^e-i*! orsysa: ?\&s\± aw ; : -2j« eisiiHxisj eM^j aiw'yys ^Ii-q. oi ;»a 

(x, y)W Cl-g^ LIEM 4 

x^XO+xr 
y^XO+yr 

^[3] :aiin^ ^:xpiims\ 2Hg emej ssa dibi s»ai ;;oia» =-em3.ps em oi ems 
[ t ]-i2](Hi :cE©-Ba»i5v-fli.a-.:!a:di ?HAi £§ HHxi^i 4v A+s ai« -'SIM -aasi^EMaa 

(x,y)g ISoHAI ?H„SHH«°] EM°J 5ffi(x,y)m ^tlCK 

^[5)y^[f]M Ahg?HA1 ^feW/igfe^ Eb ,21^011 AiviEEoj, ^£2J ^OIU Ol^ 

^aiz] y^s AfgtHAi oi EEOii ch^-^s 'xiastHiK &s gisg ^ai^eief s^i 
ti-p-. ' " ' "' • ■ * ■ ■ *' ^" "■" ■ ■ *■ * ' ' ' ■ ^ " ^ ' ■ ■ - 

^|6I.^(0]. [4]; 15]* ^E: SIIZK « # af iSto OIEMT ^LH°J^ &?i 

*mmw [5]oii: situ aa*tii/-;oi emhhxi^ mm.M^ s a.B».i& ^oii •sjn.-aaai-sEaaa aa*! 1 

= ^.a oi ^^0;." - . 

bi '^^Ai^Efe oiatr •■Mfflsr-bhLiEh-oiEfei: a srei ^oii Mmm eme ^^aixi 

M^m sx= ^oi Afaoi .^g .a-smife: -'sai-aBi^iS :^:*i«fa ^[6]s a^hai em* hh^i 

pi^^st^ :^soili- mm & ^ ^is^oiq. 

Ch^oii,:oL^Ajbiig q^.^i^Sm 

e 6g. .aja : sAi^»2i ra'ass'shfloii Afssis esspi-.oi ^ Aiaiioii eit^ EMssay mHoU 

Al EAI^ EaOIEK -^EaOit <2i0iAI EM^ H2J. '''mttT&mU 10D M mOIH 35|.7F-Sia 50:unS! S 
«^ EMOICF. 
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IcnfOil EM#. lOO/MinS I0;007H ttaSfe:.'3SWI:&'. fl£K7IB ASMAI- 4W£I£2|. 

y-* -mM ^ io,oooti xwwm,:^s x2tf, cm^m y£h£M mm em si *im 'swap--: .0121- 


; oral- iri Mohm-qiswi WTtom $\$i''s&&7z i ttzm &ick 

^aSDiBi°i siEPt em 21 vSi22j.*;i^afi oiejsj a^oi-xiej; -:oisoii 't^ggs ^ oIpu'emsj bj\ 
.Li hem naasy -ataEr "•a»-.a.ei.tti ; jwis a»;y:*a "jJwaMAi 3M' a7j«»fe'*'sBoiii. 01 

■BB»,.AWNa, sp^OIP S5» ^SiP. 

aoi:.aa..3aa>.-iii^a.BS'aoi«:-y^» BhBAPre 3aonr 2»fl ^embi^m agm. 

E,,E |5b£' ':QJEifi>.AI^B2|. S5f8 EAIZt^MEMAi , y*S .Afcgfl'AI EM2J .flSSdXK : «: 
■EBDHIkOIDr VflSB £ffi2j EI' 

E, i6£ 01. MAife E . i6a(HI; E 

vAis*. :.Hf 2F-aroi^:Sis!-as gg s 3 xig * / ,E:M2f m*i.a&s skel. in * 3 jtfs oicf . E/:i6a2j 

S AhgoHAT fflBOTAI. *jguF2, 01. ?ra0i5.tr^°^ ^AhgOllAI 0lB& ; Sl*l(X /EM2J 
*>EK: 0I EM2| ?ISIBS J: tl^; 3¥, ; E &Stt>i EMM OsL 

peh.hu -^qf. oi ,s;asvEM»-sa» oisoii &xiafe areastsy asm. -a H^oiiAis diei ^ 

AFSOil E^M ^/^ ^ S7i H 

xa«2|. 0l£f2| §^2i/t^(^^lir2j:. £|CH^*2+0M Life LH3iA|(S0l)}-^^lll2| ,5| 
CH.Z£. " ' " - • • •■ * - - ' 

mux 

M ^ ^ SiP; B.B EEHH^oj Epf^5ffi(X:/V')^ E 12WHI ,aOiA1, q^^!^^ IAISP.. 

RT7IAU HfliF2|/.afflaS-SEM. I0&A|\{3^Ifc.*-2Elv B-fl.S2| -.-SOfaO! »*»S!-B«0| ?iSP; 
ElvSSE _3K»AIHM/EM2|. SSSfXlS^* ; #2|' HH3^ :Hfi*0i' SCh OmAI/ -B*|'S|" s| 

EHSS-'.50y-mS.-WA1 x^2j B*IS»-^*fe S^2|. ^1^21 SldOlIM 0*800 ^S^P. 

01 S-?MS 4AEI* 0IS2J BaAiaD; H2j lOjISAi r28469j 2££ -*Ki. 

.01 2?; ■■ ■S|EHSSx2+t-1'0fO|'ES, " 28469^101=281, PDjAI^K 880tH, "x»Se| ^^[^88- 

5i>38: M mS ^!P. 

E l7&."220nimxl80miiei,E-E«Sa« 1Qnm><lQnm2i gg^ IS ^t«*f : 3'^» ■ EAIth E30IH, E 18a 
^ E 1?0i|Ai2] S-^ C ^ 5Hi2] ^CH^HAj EAIt.K £30|P. E, E 18bfe E 18a2] «^ 
DM^EHoHAi EAI^EgOiO; 

JEH 7JA1S E. 1 8bCHI EA|*> Hf2h ^O| , 1^ 21 ;^0|7K 50 M ;fn2i ^AF^ :^:^2J ;EMM 1:00 m rnS 

:aHftW..W'*fet=,,^s^ jhai emm: as^rai -HH^hH; n * 01 

ill' «s"ga»fe: 2iw ;-.ei*r -g-aiej •EiaE'^yii ;,a.S9f= ; aa emhh*|2j ^ssoip. 

v oi agawi ai^ a lh^2j em^i- i§§eg -aarsi^s >e ^ :^^e2j; 'esuhs* ■■«a:w- ^-^ 

: Si^ g (HI ^f OI SiCK ' ' * " 

nSoii %si5]; ^ : ^g;[i]0ii. ^?i#Ai, ;E- Mii; EA^:Hfe^di .,Ri-i2j ^ioii &o\M ^S^&s:, 

;8(R)=0OIH, LxRLy2| «^|0jj G(R)2J 121 s iE|Hv80l :5a«®, RLx2| - iH«0iljiQ(RJ2| M2^ \L\BS?} £M 
^FEWEMM HHxl i^SShS 3:^2J EM2J g^j 5I-S2J. ^ S #• ^ Sz)-p. ' 

LykSILx-, LxKS2M °^Ai?|^- KS1\ KS2M EM2J B3M MSM H&tiM gtlth PgQiL E 

" " ' ' * ----- — - " " !feKS12| ^ 


PM2I l is £ 180il EAI^^EMHH^AC^i ^S[2]0il 'SttH EM^E 10;00CPH/cm'2J 2Hg EM _ 

^iir^r^icH^oip -,§3gS^>6(R)2iv -aoia^a'si Hirai; emss, emms 

?IEM5^.# SM^: gE|*K ^OIEK: ' ^ ^ 
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2| TF-T8:« IS QILF • tfa jg El pSHI- . 2hSMA| E 2EHI £ Altf iBJSF ITS HSiaPK STiHfcfch 
013011 EMEU SSIiFE] HCH.Z« 2Q, H m(E 21KE& 30 M m(£ 22)S #§ 

£E2J,^S^SH.::aiH«g>5Qu : 80, M m(E 24).,£E& :10Gum(E 25)M SIS, ..S ; 

3«EttF4*ff(R)W ^71301 "TfSI "QIEKfSfa ^Ll!EK OrM^ 'BKItt 
4= SACK S„ "B^lSSl 'HtHSts 50^n : ::QI-&£3 -SH S2KH-21 a XI BE EMSS-21 SfBQI 7173 

^■aaoi;-»«efe^3S7Fv«7i7i/BP. hehai>. ^Qi^Sfflflw-vtfttSfa; e 26011 EAitm^ & 

01 ^fe^£B(R)£f ?5|g* 210HSAI E§§at -WXl^- * SUIk/OI '3^, R7R0-1/2°1 *ll 12SE 

uauaff oi as saiaa asjss eiai r-srstj. <oi iih^chi , H£FMLh E MMS a 

25^1.^117151 SMHHS'S so. 

DS'2I I 2r E teCHl EAI^ £§W : fle ^71 »H[Y], ^ fe^WS?l« Ah#^Ai^x-flEM# febfeg 

hh»«i-= icH^HHxisoir 2iw..g*reK : g£2i aeBaiQio. oi -as/, ,saa*w-sw .ass, ems 

SOI ■ ..3IOKB • .EMMSQl .W«« ^MGI .IlSLK. .Sffl * 51011 2JW EM&S0I 21= 
5HS0I SdHD. ^ - - 
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i GI/G2 


l o. <35.; a a. o. a 6. 3: 


4 


□ : SOI„:oi;iiMA|0l.2| ^KS2j 0§OiI CHtHAi gS£!Q. 

E 2?i B ^SOil ^AlWIDijAlBI ;HHE*£2S*|2i: I^IOIIS, £A|^ ^S.E.H, E 27a= 2x||AfAIS, 
E27b£ £ :27dSJ MB*! A1 B^SEOIDj; Sim (lOJSvgAUr; ^ M310I 

|^ ( g2^: hS^(2)^; o^;, <23)^ s;e^ ^fe mm> (fe ussfe, u.6)s. ^s^#(£ 

E 27a, E 27b0fl '&CH Al ; -.EIFJL^SJ %fe r C1 2)(HIS 0ftV:3*#«--M^ 



SKI- Easa.-.'«i9:aaM:.a»i*i ssofTH eie^ tffik c&a/iv em^j hes e» 
•jo- -2rsOTiO"sr3e!- em^e* diei ^h^h, zrssi a side* na E^oii [KM sb-spi ^ 

eiQ. E, M# ^1 ;£^pr2^H£ EM^EM St};A|?|^ y^gE ^s^HIh. 

E 2fig;.e S3(Hl at> A|D1101IAd°J HH3^S^ia EP^ ^IWIl EAlt} 21^Ai, E 28a~ .^3 3 
AF^OilAl B AhAlE, E 28b^ Hf9 S A^Oil AI B' AWE, E 28c£ & -28a2J /«Bffl ;2-Ztf. OJS E^E 
.GIDIv (;l&)C3r^«SCE^); (17)# EE2J SAlOiQ. E, E 27011 CHgS^ ^fe(HI^ ^2t^ 

E 280il atHAL 01 ^? *H0« (HI Aife v^^X 1 5> EBS(2), .-BBCffife '■aoii)(i I )^ si^ ^a^is ^hil 

sis, E^ea ir^n^(:i5;)*Qii aeas ffla(-s=\'-ea:0i'Mwixai s e«5(2)«2|. ami ssa«*' 

(1 6 .a &.^2J @3 Oil A1 B^£l 01 SiCK. ! 
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E, E 286011 \£S0iAI #SJ (1 )CHI A) S Ah^-( f0)0 1 E#£|-(2)2i SiftSSMAI E&S(2)M EJAieKQy SEhS 
(.13)£SAI DS«2i;fi.3B tftKIh 01 (IH, S»??C2)2| .^3(12)21- »«ra(T5)'MAI SBfAIS SMoF 
SAI B*»HIh HftSKI3) §/^lC£E-fe.„§yi0|M)(1i)^ ^sg^(i6)]]^ gi^DII ..BAffif ITS 1 
*X£Efe B»QIM);(1'1)LH:S ElftEIIl, ^SM^(16)2J ; »S(18)(HIAI BIABHAI " B«(£E£ ; ■ SEHOIM-):(i 
1)011 A1 •■gA»K» EAISW "»g >°4§£AI£X^ L-£ : g-S££,g'Et. 

Oj7|Ai, ■5rS»^(16-)2|.3?L SHE .53(18)21 SARtS ^Slhol^ -3M. 2tfH. ED}*K-13)M. A( 
Ai ti* .E »=K*2)0frAf « MAI?| n; ES5K2)2| IN=]US( 1 5) ggouf 712] 5^o|7il S 5AI 22 
^lE^ S *"2iQ-. 
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